ABSTRACT. The pen shell, Atrina pectinata, is an economically valuable species that is widely distributed along the coastal waters of temperate and tropical areas, mainly growing in the Indian and Pacific Oceans. Eight novel microsatellite loci from the genome of A. pectinata were developed using fast isolation by amplified fragment length polymorphism of sequence containing repeats. The loci were screened in 30 wild individuals. The results showed that the number of alleles per locus and the polymorphism information content ranged from 2-6 and from 0.233-0.447, respectively. Observed and expected heterozygosities varied from 0.2069-0.7931 and 0.1887-0.5124, respectively. No significant deviations from HardyWeinberg equilibrium were detected. These microsatellite loci will be useful for further population studies of genetic diversity, population structure assessment, and conservation of A. pectinata.
INTRODUCTION
The pen shell Atrina pectinata belongs to the order Mytiloida, family Pinnidae, which is widely distributed along the coastal waters of temperate and tropical zones in China and mainly grows in southeastern coastal provinces such as Fujian and Guangdong (Suck An et al., 2011) . A. pectinata is a bivalve animal with high economic value for its rich nutrition and good taste (Fu et al., 2010) . However, the natural resource of A. pectinata has sharply decreased because of overexploitation and worsening habitat conditions in recent decades (Ren and Yang, 2005) . Currently, studies of the population structure of this economically valuable species remain insufficient and are limited for use in genetic resource conservation. Thus, studies on the development of genetic markers in A. pectinata are urgently needed.
Because they are non-coding, highly polymorphic, co-dominant genetic markers, microsatellites are efficient tools for researching population genetics (Li, 2006) . In this study, a novel marker suite of 8 loci in A. pectinata was developed, which may be useful for further studies of the population genetics and the protection of species resources.
MATERIAL AND METHODS
The microsatellite-enriched library was developed from a single A. pectinata using fast isolation by amplified fragment length polymorphism of sequences containing repeats (Zane et al., 2002) . Thirty individuals of A. pectinata were collected from Hainan, China, and were assayed for the 8 microsatellite markers. Genomic DNA was extracted from muscle tissues using a Genomic DNA Extraction kit (Tiangen, Beijing, China), followed by 1% agarose gel electrophoresis and ultraviolet spectrophotometry. Samples were digested with restriction enzyme FastDigestTru1I by incubation for 10 min at 65°C. The MseI adapter 1 (5'-ACGAT-GAGTCCTGAG-3') and MseI adapter 2 (5'-TACTCAGGACTCAT-3') were then ligated to the digestion fragments using T4 DNA ligase (Fermentas, Vilnius, Lithuania) overnight at 22°C. The linker-ligated mixture was denatured at 95°C for 10 min and hybridized to the biotin-labeled oligonucleotide probes (CT) 15 and (GT) 15 , then captured using Streptavidin-coated Magnetic Sphere Particles (Promega, Madison, WI, USA), with washing away of the nonannealed DNA. The recovered DNA fragments were amplified using MseI adapter 1. After purification using GenCleanPCR (Generay, Shanghai, China), the products were ligated into the PMD19-T vector (Takara, Shiga, Japan) at 16°C for 8 h and transformed into Escherichia coli cells (Invitrogen, Carlsbad, CA, USA). The transformants were cultured on Luria-Bertani agar plates supplemented with 60 mg/mL ampicillin.
A total of 128 positive clones were amplified via colony-polymerase chain reaction with universal M13 primers. Sixty positive clones with DNA fragments above 500 bp were sequenced by Invitrogen, and 25 pairs of primers were designed using Primer Premier version 5.0 (Clarke and Gorley, 2001). The amplification conditions for the 20 pairs of primers were successfully selected by optimization in an Eppendorf Mastercycler Gradient System (Eppendorf, Hamburg, Germany). Genomic DNA samples extracted from 30 wild individuals of A. pectinata from Hainan, China, were assayed for polymorphisms. The polymerase chain reaction was performed in a 10-mL volume containing 50 ng genomic DNA, 10X Taq buffer, 2 mM MgCl 2 , 0.4 mM of each primer, 0.2 mM of each dNTP, and 0.25 U Taq DNA polymerase (Fermentas). The reaction protocol was as follows: pre-denaturation at 94°C for 5 min, fol-lowed by 37 cycles of denaturation at 94°C for 40 s, annealing at an optimal temperature (Table 1) for 40 s, and 72°C for 1 min, with a final 10-min elongation step at 72°C. Amplified products were separated by electrophoresis in a Sequi-Gen Sequencing Cell (Bio-Rad, Hercules, CA, USA) and visualized by silver staining. The data matrix was analyzed to estimate the observed heterozygosity, expected heterozygosity, number of alleles, and the polymorphic information content using the POPGEN 32 (version 1.32) (Yeh et al., 2000) and CERVUS 3.0 (version 3.0) softwares.
RESULTS AND DISCUSSION
Eight loci were successfully developed from the 30 A. pectinata individuals assayed. The loci were polymorphic, with the number of alleles ranging from 2-6 and polymorphism information content ranging from 0.233-0.447 (Table 1) . Observed and expected heterozygosities ranged from 0.2069-0.7931 and from 0.1887-0.5124, respectively.
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